
628 MONTHLY WEATHER REVIEW. NOVEMBER, 1916 

SECTION 11.-GENERAL METEOROLOGY. 
DAYTIXE AND NIGHTTIME PBECIPITATION AND THEIR 

ECONOMIC SIGNIFICANCE. 

By JOSEPH BURTON KINCER. 
[Dated U. S. Weather Burenii. Washington, D. C.. Nov. 16. 1911i.I 

In  nieteorological studies and investig:ttions t.he subject, 
of diurnal distribution of precipitation for difFcront, 1 mr- 
tions of the Unit.ed Stat.es has heretofore received li i,L.le 
attention, although Mr. E. D. Coberly has eliowi tllat. at 
New Orleans, La., for the summer nioiitlis t.liti 1:erceiitagc 
of day rains, as compared with those occurring at, night., 
ranwe from 75 to S 5 .  Mi. W. P. St,unrt,’ dso, points oiit 
in txe same publicatmion some I:eculiarit.ies of conrectionnl 
summer rains at  Galvest.on, Texas, which it nppew:~ 
occur more frequent.ly at  ni lit., and mostly during t,l:e 
latter part of the niglit,. &le lit,tle ctt,tent.ion 1ms 1wc.n 
given the subject in t,his coUnt,ry, a considerablc amount 
of inforniniion on the diurnal march of rainfall in different. 
part,s of the world is given in Haiin’s L e l ~ r l ~ ~ ~ h  der Mcf+ 
orologie, Zd ed., pages 338-346 : also in Aus dein Archiv 
der Deutschen Seewart.e, volume lS,  1S95, No. 3. The 
inforniatioii on the subject contained in tliese puhlicn- 
tiona seems to est.ablisli a more or less gciieral conti- 
nental type of niasiinum rainfall during the wwni hours 
of the day and an opposite const type of ni:isiniuni night 
rains, although a number of esmp tions to this geiiernl 
rule are pointed out. 

The concentration of precipitation about, certain horns 
of the day is not only interesting from a scientific view- 
point, but lias an important economic value as well. As 
touching the former, if in some sections of i.he count.ry 11s 
far the reat.er portion of the total rainfall occurs during 
the dayfght hours, while in others the reverse is t,rue and 
and the greater amount occurs at. night, the quest.ion as 
to the cause of such distribution, whether result,ing €ram 

~~~ ~ 

1 See YONTRLY WEATREB REVIEW, 1914, 42 : 53;. 
Ibfdem, 1913.41: 127.5. 

Llitui in others, the question becomes of great economic 
importance, iitTt:ct.iii ns it does, t.hc earning capacity of 
t.ilousti1icis of iiic-n. 8111 t,he )1aiiniiio of any estensive out- 
iloor work this ucstion 01 loss 07 t,imc must be taken 
iuta tiwouii t!, :i.m 1 obviouuly :i kncnvlcclge of it,s probable 
niiiouiit is necessary for tin intelligcm ta coiisitlerat~ioii of 
t,lic sub j cc  t.. 

Aaricultural eiitolprires consti Lu t,c. t,lit? most estensive 
out,cPuor activity n n c l  consaquent,ly the farmers are more 
coiicerncd tlinn :my othrr clnss; it, is often of consiclerable 
iniport.ance t,cJ tileill whcther rnin faus during t,he working 
hours of t lie dny, or during the night.. F’urt,lieiiiiore, 
ot.hcr t Iiings being equal, tt f:iriiirr opcr:i,tiiig in a section 
o f  t lit> cowi t.ry :vhiw thc avt~rngc nuiiiber of working 
ilours lost is mucii grc.itt?r tdinii in some oblier section, is 
obviousl\- at, :i ni:it,c:.inl c1is:itlvnnhige in competit.ion with 
his neighbur in thp morcr ftivorctl tlisbrict., especially when 
t,he cmployni:?nt~ of labor i:; 011 ii mont.hlp basis of com- 
pens:tt ion. 

bhch iiiformat,ion is avai1:dde in Weat,lier Bureau pub- 
lications aliowiiig the nverage nintmnt :ind the important 
clinriwteristics of r:iinfdl for c!ili;i.i-eni 1ocalit.ies. Among 
.this nint.cria1 :ire skt.ist.ics tnbiil;itc?d in c.onvenient form 
for reference mitl ftir compnring oiw sect.ion with tinot,her, 
sliuwing the ar~riige nicniithly iiuiiiber of tinys, midnight 
tu  riiicliiight, on which mio t,o t . 1 ~  sniomit. of 0.01 inch 
or more occurs. However, tlicsi? latter vtilues have their 
1imitat.ions for t.hc parpose oip consiclcring the question 
of actual tluration of railifid >w :lflec.t.ing working con- 
ditions. fur the retison t.htit, :ill thys on which rain fell 
W P ~ P  given cquti.1 weight in  the count, regardless of 
wliet.hcr the tlny \vii.s &nomin:tt.:d I’ rain?” by reason of 
t.he occurrence of it light s1iow.r~ of possiblg a fcw min- 
ut.es’ tlurnbion, nnil t,hat perhaps occurriiio at  some time 
cluring tlie night,, or wliet.licr rain feii  continuously 
t,lirou h i t .  the \ \ - d i n g  liours of the thy. I t  will he 
seen t 7 lilt, a d:iy thus designntecl ‘irniny” niuy be one on 
which litt,le or ]io interrupt,ion t,o outdoor work results, 
or, on t,he d i e r  hand, one on which no such work is 
possible. Not~vit.hsttindiae their liniitntions in this re- 
s ject, t,hese d a h  are useful in other coiinections and 

In coilsidering iii detail thr qurst,ioii of rclinfall duration 
froin an ecoiioiiiic standpoint., esprcislly when it is de- 
sired to iiiakt> co:nparisons hetm-ccn iliffcreat sections of 
the count.ry, d a h  should be available for a sufficient nuni- 
her of representative stations to indicate general con- 
dit.ions, showing for ea.ch month the average actual dura- 
tioii of rainfall during the morking hours of the clay. 
Such coinpilatioils for tho entire country, covering a suf- 
iicient period of t,inie to give relial~le slid corn arable re- 

it cost that can not be undertaken at this time. 
The ncconipanying charts and dingranis, covering the 

period from April to Sept.eniber, inclusive, have been pre- 

tions in the 
sections of the country. They bring out in thls respect 
for different reoions, certain pronounced characteristic 
features which Rave not heretofore heen recognized. 

t I irow a. valuable light. on :tii iniport.nnt climnt,ic factor. 

sults, u*ould! however, involve R vast amount o $) work and 

distrihutrion of rainfall for t i e different 
pired as an aid in ointing out. in a general wa t.he v a r b  
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directions. These contrasts are brought out graphicdy 
on a percentage basis in figure 10, which shows that for 
portions of the Southeastern States on1 about 25 per 

Plains districts froni 60 to 65 per cent, or more, occurs 
during that time. The number and length of the records 
used i n  the pre aration of these charts and their uniform 

sentittire of actual conditions. 

cent of the total fall occurs at night, whi f e in the Central 

and coniparah f e indications insure that they are repre- 
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FIG. 2. Percentages ol total d-auralion of rain ocrurrixg at night l;P to i n ,  hC3vv shatlinq) 
and during the day (is to ,P), lor the months and at tne localities indira&l, for the 
10 years lljoB to 1015. 

By referring to tliese illust,rationv itr will bo swii t.lint. 
wicle variations as to the occurrenct? of raiilfull (luring the 
day and night obtain for different- sechons of tlw lTnitecl 
States. The chart foiining i ipre 5: shows the i~i-cragc: 

itation that O C C U ~ ~  during thc (lnyt,iiiie?" 
inclusive. Figure 9 

occurring at. night for thc 
shoi17s the percrnt,iige occur- 

ring a t  night. These c1iart.s are based on the rcscorcls of 
about 175 regular Weather Bureau s h t  ions, w-ell tlis- 
tributed throughqut t.hr country, for tbc 50-yenr period 
1595 to 1914, inclusive. The most in1 ,orbant. feature of 
these charts is their indication of the wge variat.ions in 
the occurrence of 
east of the The statistical basis for 
this portion of the charts is therefore given in detail by 
Table 4. From the Rocky Mountains westward the varia- 
tions are not specially marked, ?or is the question of so 
much significance, as summer raiilfall in those c1istrict.s is 
generally light and even negligible over considerable areas. 

The outstanding features of figure S are the concenbra- 
tion of daytime rainfall in the Southeast,ern St:Ltes, where 
falls of more than 50 inches are shown, and the regularity 
of the progressive decrease to the northward and west- 
ward. On figure 9, showin night rainfall, the concent,ra- 

to 15 inches are shown, and from this region there like- 
wise appears a regular and progressive decrease in all 

and day rains over the country 

tion shifts to the Central P 9 aim States? where f d s  of 12 

FIG. 3. . \ \ -Pngr  smotral nTmin that fell aluriiig liie dac (71 to ;Pi:ind durlng the nlgbt. 
( ;P lo :a, howy shaded columns), for the months and at thc plec+s sl~oun. for the 10 
years 1W to 1915. 

8 The terms "day" and "night" as used in this pa er, nnless otherwise indicated, 
have reference to the eriod from S a. m. to 8 p. m.. ad from S m. to S a. m.. respec- 
tivelv. 76th m d i m  $me. the division points corrcrspondillg to &e hours of the regular 
twic/dally observations at the regular-Weather Buierru stations. 

FIG. 4. Averagc number of hours by night 171' to 7.) m i  by day (7' to iD) during which 
rain fr11 in the montlls and at t!lP pl~czs indirnte~l, for the 10 years 1906 to 1915. 
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SIC. 5. The average number of &by8 and oi nights during which rain to the amount of 
0.01 inch or more, fell in the months and at the placrs uidicated. for the 10 yean, IWW 
to IYl5. 

The charts just referred to show in a general way the 
distribution of day and night rains, but for application 
in detail to eoonomic uestions one needs to know the 

the day, and it is regretted that it is not possi le at this 
t>ime to make a general survey of rainfall duration for all 
sections of the country, based on local mean time. How- 
ever, these details are shown for three representative 
stations in figures 1 to 7. Lincoln, Nebr., is more or less 
representative of the area in which night rains predomi- 
nate; Thomasdle, Ga., of the opposite conditions, and 
Evansville, Ind., of the regions in which the day and 
night rains are more or less equal, both in amount and 
actual duration. 

Tables 1, 2, and 3 show the amounts, duration, and 
frequency of daytime and ni httinie rainfall for each of 

% actual duration of rai I?€ all during the workin hours of 

these points for the months o 5 April to September, inclu- 
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sive, for the 10-year period 1906-1915. The correspond- 
ing average values for the same periods are graphically 
presented in figures 1 to 5. 

of tshe total rainfall 
and figure 2 indi- 

Figure 3 shows 
the average amounts for the respective day and night 
periods, while figure 4 shows the average duration by 
day and by night. These latter values w r e  computed 
by charting the beginning and the ending of each rain 
during the entire period and including only the time 
during which rain was actually falling. In  conipiling 
data on which figures 2 and 4 are based, when the esact 
beginnings or endings of night rains were in doubt!. the 
automatic record sheets were consulted and the times 
determined from them as nearly as possible; this pro- 
cedure insures that any inaccuracy in this respect is neg- 
ligible. Figure 5 shows the average number of days and 
the average number of ni hts during which not less thnii 

ords covering the uniform IO-year period 1906-1915, 
the day and night division hours (7a :ind P) being on 
standard time in local use. 

Figure 1 shows the 
ocourring at  ni h t  and 
cates similar va f ues for 

0.01 inch fell. Each of t a ese tliagrams is based on rec- 

IHCHES A Y  HOURS BEGINNING P M 
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y& 1WW to 1915, at Thomasvllle, Ga., and Ldcoln, Nebr. 
FIG 8. The average bourly rainfall for the season April to September, hcl., lor the 10 

FIG. i. The average hourly frequency of rsl~!fall for the sem A ril to September, 
incl., for the years 19LM to 1915, at Thomasvdle, Ca., and Lmco\n.%ebr. 

Figure 6 shows for Lincoln, Nebr., and Thomasville, 
Ga., the diurnal march of rainfall as indicated by the 

April to September, inclusive, while figure 7 shows 

of rainfall. Figure 6 is based on the average amount of 
precipitation recorded for each hour of the day for the 
entire six months and figure 7 on the average number of 
times rain occurred during the respective hours; both are 
compiled for the 10-year period 1906-1915. Owing to 
the short interval of time for which the data are com- 
piled (one hour) the results are shown by a curve, 
smoothed by the simple formula (o+2b +c)/4. These 

hourly amounts, local mean time, for the 6-month 

same stations and period the average frequency 

graphs clearly indicate the characteristics of the daily 
march of rainfall for the two pronounced types of day- 
time and night rains reviously pointed out. 

amount for t f e night is considerably greater than for t e 
dav in all months represented by the graphs, the contrast 
being especidly marked during the month of August; 
this is also true for both the duration and frequency. In 
the southeastorn Yt.ates even more ronounced opposite 
conditions ol,tain, and here a ain t i: e greatest day and 

From the c1nt.a shown for Evansville, Ind., t.he writer con- 
(:ludes that, in regions where the distribution of day and 
night rainfall is coniparatively uniform, the average du- 
rat,ion for the respective periods is also nearly equal, but 
that rain occurs as a rule with somewhat great.er fre- 
quency during the daylight hours. 

In t,he Central Plains region, whcre farming is con- 
ducbed on n lar e scale and where wheat is t . 1 ~  princirnl 
product, we finf that, I,he greatest coiicentration of night 
rains occurs in t,he harvest and t,Iiresliing season, during 
which cla-yt~inie rnins are ColiipnriIt ivcly infrccluent. 
This nieans much t.o the farmers of t,liat section, as ot.l:er 
wise it, is probable t,liat they would often csperience great 
difficulty @hering the immense crops grown. 

Aside from t,liis fact., the more frequent night: rainfall 
in t.hese inh io r  district,s has another important. bearing 
on agricult,ure. Here the average annual precipitation is 
sniall as coniliared witah that received in other iniportant, 
agricu1t.im-d States to t,he east.ward of the Rocky Moun- 
tains. Notwithst.nnding this, t.hese States rank agri- 
culturally among the most important in the country. I t  
has long been recognize,d that, t.liis i.s ltwgely due to that 
provision of nat.ure which so diat.ributed the factors that 
control the occurrence of rainfall as to insure the receipt 
of much t,he greater port.ion of the nnnual amount during 
t.he wariii or growing season. Had the didribution been 
uniform t.hroughout, the year as in bhe more eastern dis- 
t.ricts, t,hese fert,ile plains would have been a barren 
waste. In addit.ion to this we now find that another 
happy provision has been ma.de in that t.he grcat,er por- 
tion of the warm-season rainfall occurs during the night; 
t,liat, is, at n t,ime when it will do the niasimum amount 
of ood. 

L’uninier f rains in the Thited St,ates occur largely in the 
form of thundershowers; drougbts of more or less 
int,ensity are of rather frequent 0cc.urrenc.e especially in 
the Plains States, and are usually accompanied by high 
temperatures. During such periods the amount of benefit 
to vegetation brought by showers of small or moderate 
amounts depends very largelv on t.he time of occurrence, 
whether in bhe heated hours of the day or the relatively cool 
night. After a daytime shower the hot sunshine usuall 
causes rapid evaporation and crusts the cultivated so{ 
so that little or no benefit and often actual harm results. 
Whcn the summer showers occur at  night, the moisture 
penetrat,es the soil to a much greater depth, little evapo- 
ration occurs, usually crust,s are not formed, and a maxi- 
mum of benefit, results. In  the Southenstern States, 
where the summer rainfall is usually abundant, the ques- 
tion of diurnal distribution so far as its bearing on the 
development. of vegetation is concerned, is not of so 
great importance. 

The dominance of daytime rains in the Southemt and 
along the ininiediate Gulf coast is undoubtedly due to at- 
mospheric convection during the warmer portions of the 
day, a characteristic of tropical and semitropical rainfall 
conditions, but just why there should be so weJl-defined 
an area and so pronounced a type of night rainfall in the 
Central Plains region, with a progressive diminution in 
all directions, is not readily apparent. 

f 

night c0ntrast.s are shown f or the suniiiier mont,hs. 

In  t.hc re ion of tominant P night rains the avera e 
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FIO. 8. AverageprecipitationInInches, duringtheday (& to8p)for theseasan, April toSeptemher, incl.. 1895 to 1914. (Based on about 175Weatller Dureaustat.ions, and i5th M..time. 

FIG. 9. .4verage precipitation io inches, during thenight ( 8 ~  to 8.) for theseason, April to September, Incl.. 1895 to 1914. (Based on about 175 cather Burmu statlcms, and 75th Y. time.) 
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I I n .  I In .  
1006 ._.__.I 2.23 ' 1 19 
1~0i ._____ 0.55 I i41i  
ISUS ..... ' 0 3 7  0 9 1  
1909 ..... !0:1oI1:23 

FIG. 10. Percentage or the aremge prx-igitation for the season, April to September, incl.. IS95 l o  1914, that occurs at night ISI' to b). (Rased on 311oiit 175 I\ eatlier Bureau stations, 
ant1 75th M. time.) 

I n .  1 ~ n .  I In. ~ i t .  In. l a .  
0.71 0 91 i 0.81 2.31 5.10 2.u3 

3.44 2.11 0.29 2.87 0.48 4.39 

O . W !  259  11.49 4.iti 0.11 3.55 
0 . i i  3.58 2.03 9.21 2.25 5 . ~ 3  

TABLE 1.-Month2 totals of daytime and nighttime rainjalls for April to 
Sep tm&r ,  inel., during the 10 ymrs 1906-1915. 

lSl0.. . . .: 0.01 0.01 3.28 1 1.33 1 1.24 1 0.L: 2.85 
1911 ___.. 03.1 2 1 2  0 5 S 1 3 . 4 8  n07  0.49 0.W 
1612 __.__ 116; 10: iO  1 0 1 0  i 0.M I0:;3 j 2.41 11.W 
1913 ..... ! l . %  1.20 2.91 3.11 1.04 1.23 0.1; 
1914 ...._ IO.48 1 . S  0.14 4 .Wi  1.91 $.Po 3.61 
1915 .....I 0.44 1 0.M I 1.38 I 3.50 I 2.18 1.72 1 1.57 

Llncoln, Nebr. 

i April. I Nay. I June. 1 Ju~Y. 

0.18 
1.77 
1.12 
1.78 
1.23 
5.30 

3.44 
4.1% 
3.M 
0.15 
0.43 
1 . d  
1.70 
1.05 
2 .m 
5.64 
G.33 

Sums.. __ I  i .46 110.51 112.89 k5.47 Ill. 79 134.65 17.46 1%. 18 
Means ... l 0.75 11.05 ! 1.29 I2.55 11.18 13.46 11.75 12.72 

0.95 3.46 
1.x 1 . n  
0.91) 0.28 
0.24 1.11 
0.63 2.22 

I 3.0; 2.3i  
I 2.30 1.81 

0.1% 1.m 
0.91 2.51 
3.m 2.20 

13.0.5 18.m 

I I I I I I I I  ___- 
Evansvlllc. Ind. 

_____-__.__ 

Thomasville. Oa. 

2.53 I 1.30 - 

- 
I 2.56 

2.23 
1.94 

10.18 

2.10 
3.81 

1.89 

~ 0 . 4 i  I 4.i3 
2.35 , 2.m 
1. M 6.70 
0.90 4.i3 
2.1)s 4 . M  
0.23 6.94 
3.55 4.M 

0 30 3.40 
0134 I 4.05 

3.22 I 1.96 

August. I Septemlwr. 

111. 1 I n .  i I n .  
2 . 8  0. 14 I 5.3i 
0.25 3.92 2.27 

0.04 I 1.211 I 1:40 
0.35 ilS.81; , 1.Llh 

0.21 I 2.61 ' I1 23 

0.05 i 0.27 I 1). 95 

0 . a  14.89 : 0.83 

0.72 3.39 i 1 . ~ 1  
0. 15 I 0. 18 1 11;- 
0.58 I 0.89 0:s; 

5.03 !31.33 (lti.05 
0.56 13.13 I 1.60 

.- 5 
z 

I l l .  
2.24 
1. G i  
n. BI 
3.29 
3. os 
3. 71 
2. (MI 
2.24 
i. 44 
3. WJ 
9. Ofi 
2.91 

-_ . 

_- 
0. 70 
1.53 
0.95 
1.19 
1.17 

0. s3 
2.62 
2.5.5 
0.7h 

13.20 
1.32 

n. ss 

- 
-. 

2.1s 
1.1;: 
1.3n 
n. 05 
0.14 
0.02 
3. 9 i  
0. G3 
3.14 
0.43 

14.48 
1.45 - 

TABLE 4.--Monthly total dioation ( i u  hours and miiiiited of daytime and 
night t i ) iw  ruin falls ~ i i r  April to S e p t m b w ,  incl., dzcring the 10 years 
19U6-1915. 
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Stations (arranged geograplrlcally 1. 

TABLE 3.--dlonlhly nrcntbcrs of clays and o nights on which 0.01 inch or 

Lincoln. Nebr. 

more of rain fell, from dpnl lo Sepitm d er, incl.. diiriiy the 10 years 
1906-1915. 

A V P n g P  
seawnal 
totals. 

Average h l l S  nighttime 
SP to  8% 75th Y. t.). 

i I April. May. Jnne. ieptemher. 

- 

Lmount. 

. ._ 

t; 

; 3 
9 

5 
2 
9 
2 

11 

Cis 
7 

.... 

__ 
$ 
- 

8 
2 
7 
5 
5 

1 
3 
3 
5 
(I 

48 
5 

1 

e to 2 

l i  
I 

I 
1z 

I1 

8 
li 
8 
5 

11 

sa 
8 

__ 

Percent- 
age of 
total 

BiN0nSl. 

B __ 
1; 

5 
8 
2 

3 
1; 
0 
4 

12 

53 
6 

I 

I !  . . -. __ - ::;::::::I 9 3" I 5 

loin.. .... 

; 
7 
2 
4 

3 
7 
2 
8 
6 

44 
4 

Inehrs. 
7.8 
7.8 
9.5 
8.9 
7.7 

10.1 
8. 4 

12.1 
12.5 
7.6 
9.3 

9.4 

a4 
11.2 
10.0 
7.6 

11. I 
0. R 
7.0 

10.1 
9. fi 
9.4 
9.7 

9.5 
9.8 
9.7 
i. 9 
7. ti 
9.0 

12.6 s. 5 

8.8 
i. 4 
8.4 
9.7 
8.4 
8. 6 
s. 7 
8.6 
7.8 
7.6 

11.8 
10.4 
9.9 
9.0 

11.1 
9.3 
8.3 
8.8 
9.3 

10.6 

13.5 
12.0 
11.3 
12.6 
12.8 
11.3 
13.8 
13.0 
11.4 
10 9 
12.9 
10.8 
9.4 

9. e 
a2 

9. n 

Per rrnl. 
35 
36 
35 
28 as 
46 
24 
40 
37 
32 
35 
36 
41 
2.5 
.i@ 
48 
50 
44 
47 
49 
46 

52 
44 
42 
42 
43 
4 i  
49 
48 
45 
42 
45 
46 
45 

50 
47 
52 
53 
48 
45 
47 
48 
48 
47 
59 
59 
53 
54 
55 
50 
51 
49 
52 
54 

Bo 
54 
5.5 
50 
61 
w 
do 
58 
58 
53 
56 
51 
50 

55 
53 
53 
64 
s1 
55 
Bo 
61 
55 
83 
57 
ea 
61 
e4 
66 
62 
68 
59 
js 
62 
54 
58 
50 
60 
5'1 
53 

Atlantfc eoorl--Contiuued~ I h h f 8 .  
Atlanta. 13s.. ....................................... 22.3 

21.6 
20. 8 
31.2 
30.0 

Macon. Ga.. ........................................ 
Savsnn:ih. GI.. .................................... 
Thomasiiile. Iia.. .................................. 
Jocksonrille. Fla.. ................................. 

Tal i lp :~  Fla. ....................................... 
l'enxicola. Fla.. .................................... 
A107~ile. Ala.. 
i\lonl -nn?erv. A h .  .................................. 
1Ii:ri~liau. MISS.. .................................... 
Vickslsiirx, MISS.. .................................. 
New @r:cons. L3 ................................... 
Shre\-wors. 113.. ................................... 
Little Rork. Ark.. ................................. 
Fort Wnrth. T e s  ................................... 
Tnylur. Tex.. ....................................... 
(.Wv;eston. Trs. .  ................................... 
('orpus Chrisli, Tex ................................. 
Pan Anlonin. T e s  ................................... 
1lenjphs. Tenn ..................................... 
Koshrille. Tenn.. .................................. 
c hattnnoom. ~ c n  n... .............................. 
linosviiie. Tenn.. .................................. 
Lcsinglon. Iiy.. ................................... 
1,ouisrille. :Cy.. .................................... 
Emusrille. Ind ..................................... 
1ndian.ipolis. InJ. .  ................................. 
C'incinniiti. Ohio .................................... 
Coliimlms. Ohin.. .................................. 
l '~?rl~crs~~iir,c. W. \la.. .............................. 
Elkins. W. Vo ...................................... 
Pittslwg. 1'3 ....................................... 
l>swego. N. 1- ...................................... 
Rochrster. N. Y .................................... 
.. I%uflalt?. N. T ...................................... 

Gulf wgiox  
KC'S \\'est. Fh.. ................................... 

....................................... I I{ir:&;!&i, AIS ................................... 

Ohio lbllr and Tfnnr~see: 

Crrnl Lakes rrpion: 

191 I ...... I 5 i 
1912 ...... j 
1913.. .... 
1914 ...... / 1 
1915.. .... 

2 4  
8 7 
1 s  

8 ,  
5 1; 

3 I 51 

... 

23.0 
35.5 
30.1 
34.2 
23.4 
26.3 
2;. 0 
23.2 
32.0 
21.2 
23.4 
20.0 
17. 1 
23.6 
13.6 
15.2 

19.5 
22.2 
22.3 
?3.0 

20.3 

20.0 
li. 5 
17.9 
20.2 
27.2 
19.0 

17.5 
15.8 
16.1 
IS. 2 
1;. 5 
19.2 
18.4 
li. 8 
16.1 
16.1 
19.9 
17. i 
IS. 7 
li. i 
20.2 
18.7 
16.4 
17.9 
li. 9 
19.5 

21.0 
22.1 
20.4 
22.7 
21. I 
20.1 
22.9 
22.2 
20.5 
20.0 
22.9 
21.0 
1s.9 

13.1 
16.6 
21.5 
20.0 
25.4 
24.0 
25.8 
24.1 
24.8 
21.6 
20.2 
16.5 
15.7 
21.0 
23.3 
20.0 
14.5 
m. 3 
19.9 
15.0 
13.8 
15.7 
12.5 
13.3 
11.3 
9.6 

3n. 7 

20.1 

... 
Evansvllle. Ind. __ 

I ion A...... i 4 1 4 1 5 

19 m...... 1 4 I 
191 0 ....... 11 

1911. ..... 

1907 ....... 5 I !I 
1WX .....: k 1 I f! 7 

13" 1 l: 

1912 ...... 
1913.. .... 
1914 ...... 
1915 ...... 

I , ,  

Thomasville, Ga. 
I -j 3 S i  1 

5 

2 
5 

iw 6 ......I 1 n 8 

1910 ...... 4 5 fi 

Irn . . . . . .  10 11 A 
1908...... 7 n 3 
1908.. .... in  ri s 

1911 ...... 4 5 8 
1912 ...... 8 8 5 
1913 ...... S 2 3 
1914 ...... 4 4 
191.; ___.__ 

3 I I i n  

21 12 4 

l! 4 

a . 5  
R 2  

11 1 
14 11 
11 4 
la li 
11 a 

............................................ I Erie ~ ' a  

Sauduskig, Ohio.. .................................. C'lerhland. Ohio.. .................................. 
ToLtIo, 0l:io.. ..................................... 
Detroit. Micli.. .................................... 
I'ort Huron Mich.. ................................ 
Alpena, h d h  ....................................... 
Grand Rapids, Mich. .............................. 
Grand Hevm. Mich.. .............................. 
Chicago I11 ......................................... 
~lilwaoitee, \Vis.. .................................. 
Green Bag, \Vis.. .................................. 
Fscanaba Mich. ................................... 
Sault Ste.'Marie, Mich .............................. 
Mnrtiurtte Mich.. ................................. 
Hooghton,' Mich .................................... 
Duluth, Yinn.. .................................... 
St. 11au1. aRm. :.. ................................. 
1.a Crasie, \Vis.. ................................... 
Illadison \Vis.. .................................... 
Charles &tp. Iowa.. ............................... 
Davenport, Iowa.. ................................. 
Des 3loincs. Iowa.. ................................ 
Keokuli Iowa ...................................... 
Peoria. ill.. ........................................ 
Springfield. 111.. ................................... 
Hannihal. No.. .................................... 
Rt .  Louis M o  ...................................... 
cairn. I I I I  .......................................... 
Del 1:io. Tex ....................................... 
A hilmr. TPX.. ..................................... 
Fort Smith Ark .................................... 
Bmtonrild,  Ark.. ................................. 
Springfi@ld, Mo.. ................................... 
Columbia., Mo.. .................................... 
Iiansnv o t y ,  Mo.. ................................. 
Topeka, Pms.. .................................... 
Iola, Kans .......................................... 
W ieh it a. Kans ..................................... 
Oklahoma, Okla.. ................................. 
Amarilln. TQX.. .................................... 
Dwke City,-Kans.. ................................ 
Conronlin, I\ans. .................................. 
Lincoln. Nehr.. .................................... 
Ornoha. Nebr.. .................................... 
North I'1att.r. Nehr ................................. 
Sioux f'itv, Iowa.. ................................. 
y:mkton,'s. Dn k... ................................ 
\'den 1 inc. Xebr.. .................................. 
Rapid 1:it.y S. Dak.. .............................. 
Huron S. hak ..................................... 
Risn~nkk. N. Dak .................................. 
D~vi l s  1.aI:c. N. Dak ............................... 
lvilliston Y Dak .................................. 
Harre, &I;. 

Upper Jiisaiasi p i  Wlty: 

DllhUquQ. Iowa.. .................................. 

Plains rrriow 

...................................... I 

TABLE 4.-Arerage seasonal total nnd nightfiiiie (SP to Sa9 75th 111. t . )  pr+ 
eipitntion at Venther Biirenrr stofions ecist of the Rocky Jlounfuiias. April 
lo Septeinber, inel.,  for the 20-yenr .interid lS.95-1914. 

[Based on coiitiniioiis remrds by the alltomatirally rrrurding raingage.] 

Arcrage nighttime 
falls 

SPfo%? 75th N. t.). 
.. 

inlolint. 

. -__- 
I'ercent- 
age 01 
total 

seasonal. 

Prr ef SI .  
50 
I S  
49 
4s 
48 
4Y 
51 
4ti 

4 Y 
45 
4ti 
46 
4 i  
54 
40 
44 
12 
44 
.I:< 
::; 
! 0 

;I 
:I 
54 

JS 
3s 
34 

.in 

.in 

Inehcs. 
16.1 
18. 4 

15.7 
is. 4 
19.9 
21.5 
17.2 
IS. 4 
li. 4 
21.0 
?O. 4 
1% 5 
22. ti 
1!1.5 
2. i 

23.9 
"'3. 7 
"'2. ti 
?2. 1 
23.4 
23. n 
26.4 
2.5. n 
25. i 
24.2 
25.5 
34.5 

in. 9 

23. n 

Inelws. 

s. s 
s. I 
s. 0 
8.8 
9.9 

11.0 

a .4  
7.5 
0.4 
!I. .7 
s. .; 

10.7 
111.5 
9.1 

8. n 

2. n 

in. 2 
in. 1 
in. o 
v. s 
s. 3 
9. I 
9. n 

13. .-B 

10.9 
(I. 0 s. 3 

in. R 

in. 3 

Atlantic mati 
Easl ort. Me ....................................... 
Rorlinrton, Vt.. ................................... 
Northfield. Vt.. .................................... 
Bmton. Mass ....................................... 
Hsrtford. Conn.. ................................... 
New Haven. Conn.. ................................ 
Albany. N. Y ...................................... 
Ithaca. N. 1- ....................................... 
Flinghamton. N. T.. ............................... 
New Tmk. N. S.... ............................... 
serant on. Pa.. .................................... .I 
Harrishiu& Pa.. .................................. .; 

I'hiladelphia, Pa.. ................................ .I 

I Washington, D. c'.... 
Norfolk. Va.. ....................................... 

Portknd. Me ....................................... 

............................... -4tlantic City, N. 1.. I I3altimore. Mid.. .................................. ..I 

Richmond. Va ..................................... .I 
Lvnchhurg, \'a. I U%herilk. Va.. .................................. .I 
Chsrlotte. N. C. ! 

.............................. 

... ............................... *. 

Ashevillc. N. f... .................................. 
Halei:h. N. C: ....................................... 
HattcrJs. N. C ...................................... 
Wilniinpton. N. C.. ................................ 
Charlestm. 5. C. .  ................................. .I 
Colunilda 8. C . .  .................................... 
Augusta. ha.. ..................................... .i 

................................... ., 

7.2 
8. 9 

11.4 
12.8 
13.0 
13. I 
15.4 
14.8 
13.6 
13.7 
11.5 
10.4 
9.6 

13.5 
15.4 
12.5 
9.8 

12.0 
11.6 
9.3 
i. 4 
9. 1 
7.3 
8.0 
6.4 
5. 1 


